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Membranes were iodinated with free (-) or immobilized (----) lactoperoxidase as described in the text. Samples containing 50pg of protein were analysed by electrophoresis in sodium dodecyl sulphate on 7 % polyacrylamide gels. 1251 was determined in 1 mm slices. Table 1 .
Iodination of sarcoplasmic-reticulum phospholipids with free and immobilized lactoperoxidase
Phospholipids were extracted as described and samples containing 30pg of phospholipid P were analysed by t. Iodinations were carried out in 2ml of 50m~-Hepes, pH7.1, containing 4mg of membrane protein, 50pCi of carrier-free 12sI/ml and either 40,ug of free lactoperoxidase or l00pl of coupled enzyme. HzOz was either added manually in three portions (10~1, 1 mM) at 5min intervals or was generated enzymically from l0mM-glucose by 2pg of glucose oxidase/ml. The reaction was stopped after 15min at room temperature with 0 . 0 2 5~-N a N~, beads were removed by low-speed centrifugation where necessary, and the membranes were washed.
The protein-labelling patterns were analysed by polyacrylamide-gel electrophoresis in sodium dodecyl sulphate. Gels were stained for protein with Coomassie Blue, and were sliced for detection of radioactivity. Fig. 1 compares the labelling of proteins with free and immobilized lactoperoxidase.
Incorporation of label with immobilized enzyme was approx. 10 % of that obtained with the free enzyme. In both cases the major peak of radioactivity was associated with the 100000-mol. wt. component. However, the proportion of label incorporated into calsequestrin was less when immobilized lactoperoxidase was used and the membranes were washed before electrophoresis. The label associated with the solvent front was removed by extraction with organic solvent before electrophoresis, and we therefore investigated the labelling of phospholipid components. Phospholipids were isolated from iodinated washed membranes by chloroform/ methanol extraction by the method of Folch etal. (1957) . The organic phase was washed with non-radioactive KI solution and was analysed by t.1.c. on 0 . 2 5 m~ silica-gel plates in three different solvent systcms. Phospholipid classes were identified by differential staining and known RF values. Radioactivity was determined by scraping 1 cm strips and counting in a gamma-counting system.
Table 1 (a) shows that with free lactoperoxidase there was significant lactoperoxidasedependent iodination of all phospholipid classes. The specific radioactivites were similar for each class. This label is probably in the fatty acid chains, since after phospholipase C treatment label is transferred fromphospholipid into diacylglycerol. Freelactoperoxidase can also iodinate phospholipids in the absence of any membrane proteins. When a sonicated suspension of sarcoplasmic-reticulum phospholipids was incubated in the iodinating system a similar labelling pattern was observed (Table lc) . In contrast, phospholipids, isolated from membranes that had been iodinated with immobilized Iactoperoxidase, showed almost n o incorporation of label (Table 16 ).
Very little labelling of phospholipids was reported when erythrocytes were iodinated with free lactoperoxidase (Hubbard & Cohn, 1972) . We have iodinated erythrocytes with the free enzyme under conditions identical with those used above for sarcoplasmic reticulum. Our results confirm the reported protein-labelling pattern, and also that phospholipids in the intact erythrocyte membrane are not labelled by lactoperoxidase.
The iodination of phospholipids by free lactoperoxidase probably represents penetration of the membrane by an iodinating species other than that suggested for labelling accessible tyrosines (Morrison & Gates, 1972) . Since under identical conditions sarcoplasmic-reticulum phospholipids are iodinated whereas erythrocyte phospholipids are not, we suggest that the sarcoplasmic-reticulum membrane is permeable to this species. We further suggest that since phospholipids are not iodinated with immobilized lactoperoxidase, the protein-labelling pattern obtained with this form of the enzyme represents more accurately the external surface of the sarcoplasmic-reticulum membrane.
The effects of trypsin on membranes labelled with free and immobilized lactoperoxidase tend to confirm this suggestion. Low concentrations of trypsin have been shown lo cleave the ATPase initially into two fragments of molecular weight close to 50000, leaving calsequestrin unaffected (Louis ef a/., 1974) . After trypsin treatment of membranes labelled with free lactoperoxidase, calsequestrin and the two ATPase fragments remain labelled. However, when membranes are labelled with immoblized lactoperoxidase before digcstioii no radioactivity can be found associated with these components.
Therefore those regions of proteins accessible to immobilized lactoperoxidase are also available to digestion with trypsin. The digerence between labelling with free and imVol. 4
Microsomal fractions are a heterogeneous collection of membrane fragments derived from several organelles during homogenization. These include the plasma membrane, endoplasmic reticulum, Golgi apparatus and mitochondria1 outer membrane (AmarCostesec et al., 1974). The analytical microsomal-subfractionation technique of Beaufay (Beaufay et al., 19746; Amar-Costesec et al., 1974) has been used to elucidate the subcellular localization of four enzymes (y-glutamyltranspeptidase, leucine 2-naphthylamidase, arylsulphatase C and neutral a-glucosidase), whose submicrosomal distributions were unknown. In addition, the properties of certain membrane components in microsomal fractions from control and Gunn-strain rats have been compared. Microsoma1 perturbing agents (digitonin and pyrophosphate) have also been used to modify selectively the density distributions of certain submicrosomal components to delineate further their subcellular locations. Microsomal fractions were prepared from fed adult male Wistar and Gunn rats by differential centrifugation. The microsomal fractions were then subfractionated by isopycnic centrifugation on a continuous sucrose density gradient in the Beaufay auto- Fig. 1 shows the density profiles for RNA, B-glucuronidase, 5'-nucleotidase, bilirubin UDP-glucuronyltransferase and the four enzymes with hitherto undescribed localizations in both normal and digitonin-treated microsomal fractions from control rats. The distributions of y-glutamyltranspeptidase and leucine 2-naphthylamidase are very similar to that of 5'-nucleotidase in both preparations, demonstrating their localization to the plasma membrane. The density distribution of these three enzymes was unaffected by pyrophosphate, which selectively strips ribosomes from the endoplasmic-reticulum
